In recent papers 1 the authors were able to show by serological tests that hemoglobin exhibits species specificity to a high degree. It seemed of advantage, however, to demonstrate these differences, undoubtedly chemical in character, by some independent method.
The preparations of oxyhemoglobin were made according to the method recently published by one of us. ~ In each case freedom from salts was controlled by conductivity measurements, and in several instances electrometric pH determinations were run on the solutions in order to make certain that the observed solubility effects were not due to differences in the pH of the solutions.
As an example of the manipulation used the following experiment (No. 2) is described.
Recrystallized horse and dog oxyhemoglobin were used. The conductivities of the aqueous solutions were respectively 4.3 X 10 -5 and 2.7 >( 10 -~. Each oxyhemoglobin in the form of a moist crystalline paste was mixed with water in a tube and shaken mechanically for ] of an hour. That equilibrium was approximately attained within this period was shown by a determination of the hemoglobin in solution, and a comparison of the amount found with the hemoglobin content after the next shaking, the latter value being the one given at the head of each column in the tables. Usually a slight increase was noted. At the end of the period of shaking the tubes were centrifuged and the supernatant liquid from each was poured in equal parts into two tubes. To one of these was added more of the homologous protein, while to the other the oxyhemoglobin of the other species was added. The four tubes were now shaken again for ½ hour and centrifuged. In every case before taking the analytical samples the solutions were filtered through small analytical filters in order to hold back any crysta~ fragments. 1 cc. portions of each were now dried a n d t h e residue was weighed.
The results are given in the following tabulations, in which the figures represent the weight of the residue from 1 cc. in gm. In each case the value after "difference" should approximate that at the head of the opposite column. 
Experiment 2.
Conductivities: horse I-IbO~ 4.3 × 10-s; dog HbO~ 2.7 × 10 -5. t T h a t this value is too low is probably due to the fact that, as mentioned above, saturation was not always complete at the end of the first shaking. This would have little influence except in a case such as. this, in which the solubility of the second type of hemoglobin is much less t h a n t h a t of the first.
Experiment 5.
Conductivities: guinea pig 2.8 × 10-5; rat 3.8 × 10 -5. p H electrometric, respectively: 6.69, 6.95. I t will be seen from the above experiments that in four of the species tested, differences between the oxyhemoglobins were indicated by the increase in the dissolved hemoglobin. This increase was in most cases not far from the solubility of the added type of oxyhemoglobin in water alone. I t thus appeats that the method is capable of bringing to light chemical differences between the oxyhernoglobins of not too closely related species. The trial of this procedure in the study of other proteins would therefore seem desirable.
As a control on the method Experiment 6 was performed. In this experiment two different lots of horse oxyhemoglobin were compared as before. As was to be expected the result was negative.
Experiment 6.
Comparison of two different preparations of horse oxyhemoglobin (I and II). Conductivities: I 2.2 × 10-~; II 3.3 × 10 -5. In Experiment 7 oxyhemoglobins of two closely related species, namely the horse and the donkey, were investigated. This case was of special1 interest in that our serological tests indicated so slight a dissimilarity as to render difficult a serological differentiation. In the present series of experiments, also, this case differed from the others, as no a~tditlon of solubilities took place. While it would seem that the final Values were between the solubilities of the two preparations, too much stress cannot be laid upon this point, as the absolute value of the solubility of horse oxyhemoglobin varied in the different experi nents, and the cause of this variation has still to be determined.
Since, from general considerations, identity of the two proteins is improbable, it would appear that the two oxyhemoglobins behave
